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( $[\mathrm{G}\mathrm{u}70]$ , [Take75], [A90], [Ge93], [Taka96]). , Howlader and Hos-
$\mathrm{s}\mathrm{a}\mathrm{i}\mathrm{n}[\mathrm{H}\mathrm{H}98]$ ( $\theta$ )Maxwell (
3 ) , Bayesian .
, - , $k$ ( $\chi_{k}(\theta)$ ),
, (p.d.f.)




$X_{1)}\ldots,$ $X_{n}$ $\chi_{k}(\theta)$ , $Y$ $\mathrm{X}:=(X_{1}, \ldots, X_{n})$
$\chi_{k}(\theta)$ . , $\theta$ .
, X $Y$ . , $k>2$ .
(i)
$\mathrm{X}:=(X_{1}, \ldots, X_{n})$ $(\mathrm{j}_{0}\mathrm{i}\mathrm{n}\mathrm{t}(\mathrm{j}.)\mathrm{p}.\mathrm{d}.\mathrm{f}.)$
$f_{\mathrm{X}}(X; \theta)=\frac{2^{n}}{\{\Gamma(\frac{k}{2})\}^{n}}\theta^{-\frac{nk}{2}}\{\exp(-|_{1}x_{i}^{2})\}n\prod_{i=1}x^{k-}i1$
, $\chi_{k}(\theta)$ , $S:= \sum^{n}i=1x_{i}^{2}$ $\theta$
. , $X_{i}$ $\chi_{k}(\theta)$ , $X_{i}^{2}$
$\theta$ $k$ 2 ( $x_{k}^{2}(\theta)$ ) . , 2
, $S$ $\chi_{nk}^{2}(\theta)$ , p.d.f.
$f_{S}(S; \theta)=\frac{1}{\Gamma(\frac{nk}{2})}\theta^{-\frac{nk}{2}}e^{-\frac{s}{\theta}}S^{\frac{nk}{2}-}1$
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. , $S$ $Y$ , $(S, Y)$ j.p.d.f.
$f_{S,Y}(_{S}, y; \theta)=\frac{2}{\Gamma(\frac{k}{2})\Gamma(\frac{nk}{2})}\theta^{-(\frac{k}{2}+\frac{nk}{2}})e-\frac{1}{\theta}(S+y)2S^{\frac{nk}{2}1}-y^{k-1}$
, $T:=S+Y^{2}$ $\theta$ , $T$
$x_{(n+1)k}^{2}(\theta)$ . , $T$ $Y$
$f_{Y|T}(y|t):= \frac{f_{T,Y}(t,.y,\theta)}{f_{T}(t,\theta)}$ (2.1)
$= \frac{2}{B(\frac{k}{2},\frac{nk}{2})}(\frac{y^{2}}{t})^{(k-1)}/2(1-\frac{y^{2}}{t})^{(nk/2)}-1/t^{-1}2$
, $\theta$ . , $T$ $Y$
$\theta$ . , (2.1)
$Z:=Y^{2}/T$ $Z$ $T$ , $\theta$ Be$(k/2, nk/2)$
. , $Z$ $\mathrm{p}.\mathrm{d}.\mathrm{f}$ .
$gz(z)= \frac{1}{B(\frac{k}{2},\frac{nk}{2})}z((k/2)-11-Z)^{(/}nk2)-1$ $(0\leq Z\leq 1)$
. , $\alpha(0<\alpha<1)$
$P\{z_{1}\leq Z\leq Z_{2}\}=1-\alpha$ .
$z_{1},$ $z_{2}(0\leq z_{1}<z_{2}<1)$ , $Y$ $1-\alpha$
.
, $k(>2)$ $g_{Z}(z)$ ,
$\int_{z_{1}}^{z_{2}}g_{Z}(Z)dz=1-\alpha$ , (2.2)
$gz(Z_{1})=gZ(Z_{2})$ (2.3)
$(Z_{1}, z_{2})$ . , (2.2)
$I_{z_{2}}( \frac{k}{2}$ $\frac{nk}{2})-I_{z_{1}}(\frac{k}{2},$ $\frac{nk}{2})=1-\alpha$ , (24)
. , $I_{p}(a, b)$ ,









$S$ $Y$ $1-\alpha$ .
(ii) $\mathrm{F}$
$Y$ .
$S,$ $Y^{2}$ 2 $\chi_{nk}^{2}(\theta),$ $\chi_{k}^{2}(\theta)$ . ,
$F:= \frac{Y^{2}/k}{S/(kn)}=\frac{nY^{2}}{S}$ (2.7)
$k,$ $nk$ $\mathrm{F}$ $F_{k,nk}$ . , $\mathrm{F}$ $F_{k,nk}$ 100(\alpha /2)%
$F_{\alpha/2}(k, nk)$ , $\theta$
$P_{\theta}\{F_{1-\alpha/}2(k, nk)\leq F\leq F_{\alpha/2}(k, nk)\}=1-\alpha$
. , (2.7) , $\theta$
$P_{\theta}\{\sqrt{F_{1-\alpha/2}(k,nk)s/n}\leq Y\leq\sqrt{F_{\alpha/2}(k,nk)s/n}\}=1-\alpha$
$[\sqrt{F_{1-\alpha/2}(k,nk)s/n}$, $\sqrt{F_{\alpha/2}(k,nk)s/n}]$
$S$ $Y$ $1-\alpha$ .
3. Bayesian
Maxwell , 3 $\chi_{3}(\theta)$ , Howlader and $\mathrm{H}_{\mathrm{o}\mathrm{S}\mathrm{S}\mathrm{a}}\mathrm{i}\mathrm{n}[\mathrm{H}\mathrm{H}98]$
Bayesian . [HH98] ,
$k(>2)$ $\chi_{k}(\theta)$ highest posterior density ( HPD)
. , (1.1) , $\mathrm{X}=x$
$L(x; \theta)=\prod_{i=1}^{n}f(Xi;\theta)\propto\theta^{-nk/S/\theta}2-e$
3
. , $S:= \sum_{i1}^{n}=x_{i}2$ . , $\theta$ [HH98] ,
Hartigan , $l_{i}:=(d^{i}/d\theta^{i})\log f(x;\theta),$ $(i=1,2)$
, $E[l_{1}]=0,$ $E[l_{1}^{2}]+E[l_{2}]=0$ , $(d/d\theta)\log p_{H}(\theta)=-E[l_{1}\iota_{2}]/E[l_{2}]$




. , $m:=(nk+2)/2$ , $K:=S^{m}/\Gamma(m)$ . ,






$\theta$ . $\mathrm{Y}$ $f_{Y|\mathrm{X}}(\cdot|x)$ , $\alpha$
$(0<\alpha<1)$
$P\{h_{1}\leq Y\leq h_{2}\}=1-\alpha$ , (3.1)
$f_{Y|\mathrm{X}}(h_{1}|x)=f_{Y|\mathrm{X}}(h_{2}|X)$ (32)
$h_{1},$ $h_{2}(0\leq h_{1}<h_{2}<\infty)$ . $(h_{1}, h_{2})$ $Y$
$1-\alpha$ HPD . , (3.1)
$I_{p_{1}}(m, k/2)-I_{p_{2}}(m, k/2)=1-\alpha$ (3.3)
. , $p_{i}:=S/(h_{i}^{2}+S)i=1,2$ , $I_{p}(a, b)$ (2.5)
. , (3.2)
$( \frac{h_{1}}{h_{2}})^{k-1}=(\frac{h_{1}^{2}+S}{h_{2}^{2}+S})^{m+(k/}2)$ (3.4)
, $Y$ $1-\alpha$ HPD (3.3) (3.4) $h_{1},$ $h_{2}$
$[h_{1}, h_{2}]$
4
., , Hartigan , Jeffreys
, $p_{J}(\theta)\propto\theta^{-1}$ – $p_{U}(\theta)=c$
. , $c$ $0<c<\infty$ .
$1-\alpha$ HPD (3.3) (3.4) , $m$







, $k=3,4,$ $\ldots,$ $10$ ; $n=10(5)30,50,100$ ; $\alpha=0.05,0.10$ ; $\theta=2,0.5,1,3$
, 10000 ,
( $1\sim 6$ ). , non-Bayesian (V) $(N_{F})$ Bayesian
$(B_{H}),$ $(B_{J}),$ $(B_{U})$ , $k=3,6,9$
.
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1: $\alpha=0.05$ ; $\theta=2$ ( 10000 )









2: $\alpha=0.10$ ; $\theta=2$ ( 10000 )
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